**What was known?**

Discrepancy between the bacillary index done in SSS versus that done in biopsy granuloma has been noted in earlier studies.

Introduction {#sec1-1}
============

Leprosy is a chronic infectious disease; much of the damage it inflicts is irreversible leading to disability and stigmatisation. The global leprosy burden in early 2006 was 219,826 cases with only six countries having a prevalence rate of greater than 1 per 10,000. Although, India declared its elimination status in 2005, a large part of international figures still come from India.\[[@ref1]\] Use of the cardinal signs is the single most powerful and time-tested tool in the diagnosis of leprosy when used carefully. Many programs use a single cardinal sign, i.e., presence of anesthetic skin patch for diagnosis and skin lesion count for classification of leprosy.\[[@ref2]\] Laboratory based tools like slit skin smears (SSS) and histopathology, which are time tested, have been side lined as they are regarded not practical or do not reckon to the sensitivity of diagnosis.\[[@ref3]\]

The demonstration of acid fast bacillus (AFB) through SSS is important for classification and management of leprosy, especially at places where the expertise is available. Its specificity is almost 100% as it directly demonstrates the AFB. The wide spread poor performance of SSS, however, has emphasized the importance of accurate histopathological assessment of the type of leprosy.\[[@ref4]\] The World Health Organization (WHO) sixth committee report claimed the quality of skin smears and of microscope is probably the weakest link in most leprosy elimination programs.\[[@ref5]\]

There is paucity of data comparing the bacillary index in the granuloma (BIG) with bacillary index on slit skin smear (BIS) in literature.\[[@ref6][@ref7][@ref8]\] These studies have consistently demonstrated that most patients who were BIS negative at the time of presentation were actually positive on BIG. The aim of our study was to compare the discrepancy between BIS and BIG in our leprosy patients.

Materials and Methods {#sec1-2}
=====================

This was a prospective study carried out over 12 month period after getting institutional ethical clearance. Consecutive untreated cases of leprosy patients proved clinically and histologically and attending our out-patient department were enrolled in the study. Patients with pure neuritic leprosy and those already on treatment or treated leprosy patients were excluded. Our hospital being a tertiary care center sees a lot of patients from the nearby states and around the country. Clinical findings in form of presenting complaints, morphology and the number of lesions, peripheral nerve involvement, presence or absence of lepra reactions and deformity were recorded on a specially prepared data sheet. The patients were classified using WHO classification.

All patients underwent routine SSS and skin biopsies for histopathological examination that were performed before and after complete treatment from the same infiltrated lesions for easy comparison. All patients were treated with multidrug therapy (MDT) as per standard WHO guidelines. Two different investigators, one each for SSS and histology, did the evaluation. None of these investigators were aware of the clinical details of the patients. The investigator doing SSS was blinded about the histological findings and vice versa. Ridley\'s logarithmic scale was used to evaluate the bacillary load on SSS and histology, designated as BIS and BIG respectively.

Results {#sec1-3}
=======

Overall, 50 consecutive leprosy patients attended the out-patient department during the 12-month study period of which only 45 were included and assessed (the remaining five patients were on treatment). Nearly 90% of the study cohort was migrant population from Bihar, Uttar Pradesh, and Andhra Pradesh.

The youngest patient studied was 10 years old and the oldest was 58 years old. The demographic details and distribution is shown in [Table 1](#T1){ref-type="table"}. A significant proportion (73%) of the subjects belonged to the borderline tuberculoid spectrum (BT) of leprosy, remaining belonged to borderline lepromatous (BL) and lepromatous leprosy (LL). For treatment and analysis purpose patients of BT group were further divided into two groups based on the number of lesions as ≤5 and \>5 lesions respectively. We did not have any patients from tuberculoid and mid-borderline spectrum of leprosy.

###### 

Demographic details and distribution
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Lepra reaction was seen in 10 patients (7 patients had type 1 and 3 patients had type 2 reaction respectively).

 {#sec2-1}

### Pre-treatment analysis of BIS and BIG {#sec3-1}

BIS

Before the start of MDT all patients in the BL and LL spectrum were BI positive (BI ranged from 2+ to 6+) \[[Figure 1](#F1){ref-type="fig"}\]. Among BT patients only four patients with more than five lesions were BI positive (BI 1+ to 2+).

![Slit skin smear showing the acid fast bacilli (Modified Ziehl- Neelsen stain, ×1000)](IJD-60-51-g002){#F1}

BIG

Pre-treatment analysis of tissue specimens using modified Fite Faraco stain demonstrated that all patients who were SSS positive were BIG positive \[[Figure 2](#F2){ref-type="fig"}\]. In the BT group, three patients who had ≤5 lesions who were negative on SSS were found to be BIG positive, correlation between BI and BIG is shown in [Table 2](#T2){ref-type="table"}. Clinical examination in these patients showed two patients with three large lesions and one patient with four lesions. These lesions were large and distributed over more than two body parts. Histopathological examination in all these three patients revealed foamy macrophages, lymphocytes and diffuse granulomas suggestive of BL \[[Figure 3](#F3){ref-type="fig"}\].

![Acid fast bacilli in biopsy sample (Fite Faraco stain, ×1000)](IJD-60-51-g003){#F2}

###### 

Correlation between bacillary index of slit skin smear and bacillary index of granuloma pre-treatment
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![Granulomas diffusely involving dermis with early "Grenz zone" formation (H and E, ×400)](IJD-60-51-g005){#F3}

### Post-treatment analysis {#sec3-2}

Only 40 patients completed the recommended duration of treatment, remaining five patients were lost to follow-up (two patients each from BT and LL spectrum and one patient from the BL spectrum). Among the 40 patients, correlation of BIS and BIG showed that patients who were BIS/BIG positive before the start of treatment remained so after the therapy period but there was a standard I log fall in BIS at the end of treatment period in all the treated patients. Histological examination from repeat skin biopsies of 3 BT patients (≤5 lesions) who were BIG positive showed absence of foamy macrophages and upgrading, however, the BIG remained positive on modified Fite Faraco stain, \[[Table 3](#T3){ref-type="table"}\]. On clinical examination of lesions in these three patients, infiltration of the plaques was still present at the end of treatment period.

###### 

Post-treatment correlation between bacillary index of slit skin smear and bacillary index of granuloma
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Discussion {#sec1-4}
==========

With global leprosy elimination status being attained and burden of disease low, it becomes an increasingly tough task to maintain the achieved target. Number of new cases detected in India by August 2012 was 127,295 of which 63,562 were MB cases.\[[@ref9]\]

The classification of leprosy into paucibacillary (PB) and multibacillary (MB) for the sake of treatment have undergone significant modifications during the past decades in order to simplify them at the field level as much as possible. The sixth WHO working committee decided that all BI positive leprosy patients be taken as MB which was later converted to the number of lesions in the late 90\'s. However, the heterogeneity of these classification systems often leads to ambiguity and misclassification.

Skin smears taken to detect intradermal AFB have high specificity but low sensitivity because about 70% of leprosy patients are smear negative. Nevertheless, skin smears are important because they identify the most infectious patients and those at higher risk of relapse.\[[@ref10]\] Histological diagnosis, when available, is deemed the gold standard for diagnosis of leprosy.

Fewer studies conducted in the past although not exactly done to compare BIS and BIG have consistently demonstrated discrepancies, wherein BIG was consistently seen in more number of patients in comparison to BIS.\[[@ref11][@ref12][@ref13][@ref14][@ref15]\]

Recently Bhushan *et al*.,\[[@ref16]\] found that among 141 patients evaluated, BIS was positive in only 43 cases as compared to 65 who were BIG positive. With the available few reports it is imperative that BIG is positive in significant number of patients with BT spectrum.

Ridley had observed higher values of bacillary index in skin biopsies (BIG) compared to SSS (BIS) in a study of 11 patients. He opined that the higher BIG in skin biopsies indicates that the BIS reflects density of bacilli in a given foci, while the BIG takes into account both the size of foci and bacterial density. In other words BIG is more accurate in assessing the bacterial status of the tissue specimen.\[[@ref4][@ref17]\]

The results of our study correlate well with the above studies, 19/45 patients were BIG positive in comparison only 16 that were BIS positive. It was observed that among 18 BT patients who had less than 5 lesions, 3 were BIG positive in the biopsy all of whom were BIS negative on SSS and their histology was more suggestive of BL. After completion of treatment these three BT patients were still BIG positive. Clinical examination of these patients revealed a considerable activity in the lesions in form of persistence in infiltration. Also, the lesions were large and involving more than two body parts. As per recommendations, these three patients received PB regimen which may place them at a risk of relapse. In a disease wherein governments and health workers worldwide have worked really hard to achieve the elimination levels, as far as possible no gaps must be left unclosed to reverse things to the past.

Although the above studies disclosed the discrepancies between BIS and BIG, none has gone ahead and followed-up these patients and assessed their risk to relapse and outcome of leprosy. However, follow-up in leprosy patients has been problematic, especially due to the migratory nature of the general population and long incubation period of the disease.

Conclusion {#sec1-5}
==========

With a decreasing prevalence, there are more chances in future for the referral hospitals to be involved in the management of leprosy. Hence we surmise that utility of BIG in classifying and treating leprosy needs to be seriously considered as it forms the backbone of therapeutic regimen chosen at least at the referral centers.

It is important to highlight BT leprosy as this forms the commonest clinical spectrum which can present with lesser number of lesions (≤5 lesions). The significance of finding abundant AFB and MB histology in tissue biopsies of patients termed as PB leprosy must be resolved so that they get their deserved treatment, but in an era where researchers are already mulling over many leprosy patients receiving extended therapy due to the present classification, proper evidence needs to be given to consider this group for MB treatment.

Although skin biopsy/SSS is probably not feasible for every patient diagnosed in the field setting, it must be remembered that a significant number of BT patients with less than five patches may have significant bacillary loads, probably warranting the uniform introduction of 3 drug MB regimens in all patients with leprosy irrespective of the number of patches. Long-term follow-up and large scale studies may solve this present enigma.

**What is new?**

Bacillary index of granuloma represents the bacillary load more accurately and suggests that even BT cases with less than five patches may have significant bacillary loads warranting MB regimens.
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